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[0 0 0 1] 
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@BtfffllJft"tM4^n^5v^f;<>f^fcLr % FPGA (Field Programmable G 
ate Array) P L D (Programmable Logic Device) P L A (Programmable Logic Arr 
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l^f?yo±C, &7t*60HIB&M: (#<^^--^"CI±. ^ N K 

>)x7^a-A/*4V'liIP (Intellectual Property) . <? 4 V t#S*t&) ^ 

T> FPGAK, fi:io«^UiiL/^Uk HKtWIUftRriBft^* 

w * <&#2&t£a*fc § < a;*** c t k »± * e, & v* 0 
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[0 0 0 6] 
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ofc/h&m&IlB&fctJ^TT, LTfiv'S a. V- v a >H#M&4HI$|H|-CfT 9 £ ^ 
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t^L^^"b> FP G AOfigB-fe-Mt^ti. ^- K*i7lIJ&<^3I£&&— Secob^ 
fctHtT^M-f £ «t 7 %T~*T?^vMM£%:oX&t) , CPU^DS Pf<^)f-^^ 

it£#-T-§&v> 0 T>^U^-->3 >*3Kffi-*fcJ6©^-^y MsIKlcfe iS^, FPG 
A • P L DOM, MaHfrOIHKH&BI^FPGA • PLD^iM* 

JK «fc «3:*:§v»»£s HOUR bm^ti^RTHtftSo ^-r^ Ml^^iLTgtta 

[0 0 0 9] 

±&Ltz£ -9 l owFP G AK#SILrt:lHlS&£!!^1-££ t fcJfcSfSftfv**^ fc? 
[0 0 10] 

— &.mi". FPGA^PLDi^ BM<V^- i7@a<3&ffiF~&+f&& O 

*ILSI KttRWTfc^o 
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$fflLsic^( <vmm&$>z> 0 %&omm l s i l s i okh-kk 
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o S^EffifflLTV^v^ail^W^- K«>i T*W OWlJ ST Sr*ft< -fjett-C 

\±tt<^ K*x7*8g(0fflij£T&jRl9s * * >>^ *0$tlO 'J 7;V* << AJfc&tt 

£fctf*T£& &OT&&0 
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T&^- K^xT^aSO#J»3ST^liJjnL, LfcHMifc** Ltli/N- K^x 

7 ft* «3 g T * M h L fc «5 . ;n - K x 7 SilOifl «9 T * — B#l$ & < •? £ 
IM^J, Rfetefcli. «3yHtfcfc^*^tr«fcfeT**»K t'-^^S^ 

[0 0 16] 

n^- K^x7^w«r«i«Hw«a'fi:i-* lo^sa, f-^ft^i^aatit^ 

TOOT«:&5£U ^:^L-Cfl^^-K^x7^07U>y*^^L> 3 
fctFUlft 7 fc-TtLtf, #g^- K**7^BfcI&»fc*»ft«^*tt»*iTL 

f 7 o 

[0 0 17] 

flfco^&oioii, MM:*: LTaSit$*L&^- K->x7t^-* (IPJfe(i7 

x7^o^/:^ii:vy tf ^^i-a^i&jciftftitcEefeAofHaai-f-i^feT^jbio - 
o^rftti. n^- K^x7^wo»raiiMo^ta^*?*Tiaj»«r7 u*z/-7jwz, mm 

7^Fiomt £^o^o^£trai*LT#ii&fc*y k^^tes • m&omm 

/i/JjMaTffi&K:*^ 5 >^am£#fe£F^M£^$:T££^- K->x7«f lfciL 
Tfe, ^OJ:d4^-K^xT*iB*gflM3iEi-*ii:ttj|iSfft"e*4v>L. f©i^4 
K">x70l»*fipoweii, ^- K*x7£HI<&am*»ft<B3mdn8L < 4*/* 
ltT&& 0 
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#1^- K^x7»^fc$Wi:EtLt, **L&w|g8&J|M£*:#«-rSE« • EiftfHI 

tt*«**o u^t^^ib> e« • e*h-* 10^- w ^7&m<ny®u±m* tmm 
not, -ttL^LTurKiimiiftiBi-eEit • mmmm*W)83fcm&:-r2> ^ta^x^t 
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^ t&wjfp^.-^ mcjik ^is^mcgo*^ n^i-a*-^? ho^iiju^w-f 
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£ itFISfe £ i£ -2. - 1 i> iifg-e * a o 
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=-y ^ffftO«ia.-y KOlo^aitmt^o Wx7$BO^»fc$ 

-f K7x7 ; Eya-jVS;^feS(||:7»; kf > ^"t & fcft fc„ ^ftfa<7)^^— x7^^a 

- ;w w^tiJIU^ * — B#fi*j fciljg L7t *K 46 - K £ * T -=E y a. - fr\zM 19 m X h ixtz^ 

- vv^T&mvm&z-ftMbzm/hLfz*), w*T&®e>mm-%&izmmi*% 
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[0 0 2 8] 

^TtDf-^SOilttt^LTaffl-eil.o t^L^^lb, FPGA©J:o Km&<DWJ& 
^JV7^7'^f-/;V (LUT) HlBltl-^/N- F^m^ LUT^Sf^. 

-fa-r-* ^S^S ^Jl«-t a o 
[0 0 2 9] 

^5?**ft < ^tc^a^^r^ a c 

[0 0 3 0] 
[0 0 3 1] 

-t a £ |wib# « v> v ^ ;v a £ <h § a 0 

[0 0 3 2] 

i6a^m*«*0 3oo/Sc-c*?lJ5r»ft¥SS:*#-ratfc3&«-C§a 0 7n/7V 
[0 0 3 3] 

-Cist?. t£*co^- K^iTHIKH»«3ta p ^'/n^9AOJ:9 K* * TE]j&&fW 

m&l*T-c> f^iswi^ tc^ra fc 44a- K7x7 • »; v-^t^sna&S'&trgs- 

[0 0 3 4] 

Kfx7 ig»o^«^ff rth t -r a bbmhi&?t t iiiw, «afc<^ -K7x7 
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[0 0 3 5] 

fcV7h7x7flfi0 2O^#<^ji$tl5 e K9*TEIJ»flWlltt, ^fflnTt^^ 

-r/K 77'J7—>3>i:J:otl±, M*s07»- ^ffif 3££^tf £ bifi-<*it h» —mm 
[0 0 3 6] 

«fcd&IlB&;&*3Pfc1-&o ^-K7x7^Wt(i, »«WJc#^$tLa^- K^iTEia* 

i:iLTi±L s i i*iSBo^'j Kii[«^$*LSo asc mmm?f j ?mW}&m<v$>2>i><D 

[0 0 3 7] 

#5&IJ8©f*-*&S*1lT?*a7-*'r L Slli, D — Ka-y hiiOfv? fc? 

- K*i7©*8Hfc*#ai^fr1-*;ft©tt«5 • WDAMv-TJ >rMffl*-~y V (R 

lc) s mmm*--? v t Lxommzmz-^ nmwsmmm^mi^mmtmmmm 
m&m mm) zftimmmwmm-?** (rtm) % mm®mmmt%%>^ *«^-k 

) £fc3&*-e§*„ 
[0 0 3 8] 

jfrtf)^- K7x7 ; Eyx-)V?)7-^r^ft3- K2 0 &ffi® Lfc7-*7^f-* 9 -i 
y 2 fc, 7-^f t a - K2 0 £#*fi£nTl!g&^- F7x7 1 OOitiKLt 
/n- K£x70:&$4fc^##J|g^;&^n-^ >ymffix.~v V (RLC) lit, 

*jS»aiatt5!Swiifto«ii«ifcB»fl«jffi«^ (fis») zftinammmmm^x* (rt 

M) 1 2 ttix.-CV^ 0 RLC 1 lt* % 5>f 75'J 2*»?>7-*f ^r3-K2 0 t 
j&fc (7xyf*4v>li/7>n- K) tin- KA-y hl3fc> 7-^rf ^n- 
K2 OOiMlliaiMWRfeJ:^ >^7x-7@Mii:j; »K RCfil OC^MSIIl 

9 •e-^^ftiiatti 9 cgts-f ^^7x-^m^i 8 t^v-y evm?? 

asyH4iUO«|gt«Jim e RTM12ti, 7-*f^f ta - F©«** 
#|:U^o-C^>^7x-x0Kl 8*i»t*ttftifPaiy h t Lt©il^fi 
tv>5 0 RTM12I^ RCiS^l 0 K.m&1S2L&/t1ttii&&K'*y t?>-^$*i 

tiftwm&i 9v>j 7x-^h»i 8<ovm*. >zmK.f&txifmmm**ev 1 5 n 

IB'H U 4WH m 1 9 O ffl Olf *ff 7 o 
[0 0 3 9] 

R AM 5 t ^ ■7ujr9&4l l Zl,fztfoXr-*$mmW:l<V^- K7x7fl*fflv>t& 
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[0 0 4 0] 

$^(7)f-^&I^ttl Kisv^Tte. RCf«10i:> CPU^4v>IJDSPtLt© 
M£v-y tT^^-r^dt^nrfg^OT', RCHi^l 0T~=r- KRAM5 ^1511: £ ttfc ~f 
ujf7&4*n$f1-2>Zttf»IifeX~$>Zo LtztfoX, RI SCyn-t7t6©ti^> 

Rcfti o *m^x'$m-tz> ^ t k x !k Rcmi o cv? tr^sfu&iii&t- «£ 19 

RC«1 0OflJ^I^#i6^7 :, -^^^Sl^ftlJ^l^^f 1 i>vSmx&Z> 0 Z<DWs& 

s^^fr^Mt, rtmi 2«i^ ^Rcniti 0 ^wa^^v^iautP-r^^^i'H^fi^ 

lz>&^%mmzVKV§.fc-f2>ZttfX%Z>o 7-*x*^*3- K2 0 *n- VLtz , 

T*»+*£fcjBTOffi"e*tLwr, rc**i ok* ijust^cfc^w^^o 

[0 0 4 1] 

it, $>Z®m%-tiLb LxmtZtiZ^- K^xT^a-^ (IPJfcli5'f7 , 5V) £ 

1 4fcii««fcfl«L;fc$MMia»i 9^rch^i o o-^tc-r y e^^-r^^fijmg&ffi 

#2 3 5MHiag&l 9 l:ftsr/^7x-x||Kl 8^RCt«l 0 fc^? tf>^i" 

^a-K2 o Srfsfesu-f z>?zib<ommffiWL2 4 >?7^-*mmi s^^xmm-r 

ft ft h V- K • «-«Ha»OHfrJK«E5S:ifO«a«:#tro 

[0 0 4 2] 

m (^-K7x7 ; &yx-^) A l~An©7- + f?f^3- K2 0 Lt#x.?) 

- K2 o t Lx-5-k.bti, Dt^^mm^Mmir^mmmmii, Di-Dy^r-^r-^ 

Vt LX^z.bti%> 0 n, m> x£ J: tfy liJSMS *o 

[0 0 4 3 ] 

Hi 3 fc, 7-^f 3- K2 0O4l5*ftS;^LT*5, $i\ Xfy73 1 

^t^JT^Mtt^ Crafc^OlftjftBfiK Ve r i 1 o g«:^-Kf xTBJfi 

ICIEST ±aTEjftWHSr«ftLT5^!l|g|K««l 2 3 ^^tS B 

[0 0 4 4] 

RCffi*l 0 e>^i-^^-#JHIl^l 9tt, RCfi*l 0 ^- K7x7 

<D&2>mm<vM-& (mm-ruy?) ^lttzitmWLm^xmm^fL^xd^m^f^x^ 

^twf-^X^fe^Si^^fl-lBl^rtttt. 55-#JIHi®l 9^1glJi;RCt^l OCvyif 

tut L^m^titm^^o ^h, -E-oi^^^sijm^ 
1 9 *>&*£-*>*«\ Rcmmi o oftUiPefrt-m.*) wu%Kir ? Mvir-th xotemftm 
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[0 0 4 5] 

1 9 fc&lfW— gc-r*«B5H::i3 vertex >f ^-^HE&tif $H2 4 fi|WJ-t~& 0 , 
[0 0 4 6] 

1 8 fc*5»t&:*JMfef*2 6 ££&1-£ 0 U#oT, 5MWEIi&l 9 

& C £ 

10 0 4 7] 

^x7»*SRCf«l OfcSESU C t^njfgt ^^>o Lfctf*oT, RC 

«*1 0 i:?7 \£ >y$titzfrmm9& 1 9 H\ EIKK v> -9 c i: **"C # 

/E> o 

[0 0 4 8] 

f LT, KfxTSWk^- *7£Wfc Wt>f 7x-^HB 1 9 £^ 

fflMli, 4 >*yx.-Z®mi 9 £^IMM£2 6CJ: i:v>? «Hfc»#^$fLT 

v^s 0 L^;^T, ^WitV7>>>x7Wi:, *Jv>liA-K^x7iS^St4i 

[0 0 4 9] 

f-^Mitn:i3V^, 7-^rf^f^3-K2 0^v>tRCt«10 

1% 74 1 fci5V*-C, n- Ki^y M3tt, RTM 1 2 K X *)fgfcZtitzT-* 

x^^^n- K2 0«:7'f7*7'J2 frbW&lr&o *«Of* — 1 fc*5i/»T»;J\ 
RTM1 2 (i, 'J7^7n^yt6#77'j ^--> a >"7°n ^7 A 4 * £ff*" * R* 

;h.* Msi*r- 1 7 ^t>o« rc 
«i otcvy Msy-zixtzfrmmvzki 9<Dmfr^u, rcih«i oofij^ixt^fl 

S7-*f^ft3-K^U n-Ka-^M3i:»^ttlJt. o-K^-fM 
3 lis 5^7 , 7'J 2 £3 - K2 0***fL{fT F V*£ffi7J LT=J- F2 0i7x?ft4 

&3-K2 0SrHHt4ifc#7iS, jfcfc, *3-K2 0 £3HWfi*Jfc, & 

SV»l±tll&ttfctt- Ki-y h 1 3 K$k&1r2>zit\Z£ V) „ 7- + f^ftn- K2 0 * 
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[0 0 5 0] 

2\Z^X, -?y\£yjf3L-y h 1 4 ItfVL&Z ttfc T - * T ? * *? 3 - K2 
0O^«!lIiJ^'|f^2 3i3itM x-^[Bl{^1f^2 4 Ci 0, RCfil 0 C##JIa| 

1 0^^Z5£{±> Qcoll^'SrftlJ^II-^RTMl 2 fc»fl?£ < ffilt* # Z> ©T? 

„ 7«; 7 M4 liRTMl 2 Wj&^tc J: Ox RCHi^l O^/c/n- j. 

0^1f#2 4 *J J: tfl*JMfe# 2 6**-gc**v»{±J*lS-t,5#^»4, K9x7$B 
fci5V>"CR»-***4MSIiaE&l 9^or% ^-K9x7$Bl OCisv^^wtifif 

& i d £$HdlHlg&l 9 ^7 \*>tr-fZ> 0 
[0 0 5 1 1 

L*L***e>, RCHit 1 0 If^^jef^Oflbo^-fflEIK^LT, RTM12#JB 

s-fc t rt«i-c**o M*Ljt«io5*«iaK 1 9 1±, iiAtSi^i&^tLfcmK, rci« i 
o cssvy tf^^LT, ma-frb. $>2>w*M*frhmf-?z>z. t-wz&o ttz, m 

[0 0 5 2] 

1 8&fMflPU S-iiKl 9 IC^fje^^-f 5 >^-CM5feO7»-^*«#&i-tLJf^ 0 
^f7^4 4i:UWT, RTM1 2©iiia *) , R CffiJ* 1 0 KSflE* i ?7/:£ fcttffl 

2 6C&^$„ ttf^M^MSIftl 9^>^7x-^|Kl 8©flBl«IHR|!fe§*L*o 
Lf:#oT, ^T7 7 , 4 5^V^ H'N- K")x7^C H^^tL^td ®g& l 9 tiJi 

mizmtDfrmm&tf&mztix^&um^- K^xT^Btictit'S:^ /n-ks* 

MrffcL;fc*&*tt, «f >97*-xm&l 8 tzmtiZtL&OX', RTM 1 2 \t^<D^( 7 
8«*RCitl 0 ev^^tLTV^jfecD^SiJUIj^l 9?M 

t-7 3.-7.mm &iznm*mx{z;M-t&o 

[0 0 5 3] 

7x-^@Bi 8 izWi^-t^^mmt, 1 5 ^ffi'ULTis < d ttfuSffi 

&#k3Muihii& 1 9 *Lfc tii:, 1 5 izmmztitzm^mm* 4 > * ? * 
-*iai&i 8 \zwife-t2>z.tkz*L Y), 9 *mm<D&ftx*m / t, b&wmwjft 

' [0 0 5 4] 

Wf? 74 4 45«fclF4 5*%%*)i&-f 0 ^U, ftl#»7 Lfc3*#JIHI& 1 9 {4. Xf? 
ftK3*f BUB 1 9 o«tB**jfiJ.S fc * t ^ifffl^ tt&^ti, Ji/jN LT R C«« 10C 

[0 0 5 5] 
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o — ^> Xf-^y>OJ;^;, b 1 1 K 4 «9 ^Sft^dMSSCgEfca* 

[0 0 5 6] 

^ <o m e*j *&fb * ^ -? % k , <n> m & << > * 9 > * <n mm t m * & t - -r * 9 1? & 

& RTM 1 2 M*t4£k#t*4, RTM1 2 f4, ttftOliltt^Jft ■ • atf- • 

«j J4 0*&1gg$:<7) dig * Jfe^O fct&ffc $«it^t|5o 
[0 0 5 7] 

K*i7£nfc£J!ft3fra#«EH»l 9t±. HTfc. iOf-^felit (7-^r-r 
^ftLSI) lO^aiUj^^ (te]l&7 p l'->) 1 0<D±\zft%E-f2>s*-*?*> hm& 

fl*WiIKH 9^*«i^A<fe3tSfL4o RTM12J4, 9 > MaJKHB^^ff tit 

[0 0 5 8] 

BH3&SHfC, N&Sltgfc (FW) ©Mn >^-f 9**itL*ff ? • fi-ftHaK**. 
r-?X2)&Wrfr 4 «?0KHffiHJ^^^|E^*^(±, RTM12#, £<&#Efrffllffil* 

**diiiKte#-c*ffis#* , ^jcjw«iiri6a»'S'{±, rtmi 2^>^ta 

[0 0 5 9] 

fcix.tf, HlORCf*l OCtt, A«ig*H3R"t* A^v^-^O^fiJUIS&A 1 rt s 
[0 0 6 0] 

C«tB**5li"4 C*ya-^»:*v»tli, £-#J[IIS&C 1 &41FC 2 i*RC«*l 0 
■vy tf>^$tuTv^^MWtw^«$*LTV»s 0 ZL<7)t:ib, £>^#J[Ijl§§C 1 *3 J: CF 
C 2 tc>f V^7x-^E1KH 8*»^Jft«tL, RTMI 2 *4hLT£*L<btf>$MWIIIIi&C 1 45 
4tfC 2(±^$tL* 0 ffc, D«H*£K-r*D*S>.x-/l/fci3V»Ttt. 1 
434tfD 2#iilfc»V7 tT>^$tLTV^o RTMI 214, t *t?> <^^#J|5]i^ 1 
9©^>^7i-X0il 8 fcjg^&^-f 5 >^-C7*-*£-fey M"-2>£i:fc4 
g&l 8 fcT^xW ^Oftli'f >^7x-^@JSn 8 Ctfii&StLfcT*-* *«^L 

[0 0 6 1] 

Sfcfc* RTMI 2(4, d-fflHffrl 9tf>7-*T-*^3- K2 0«^, ^#JIIlj& 
1 «9 % RC«*l 0O^#jm]Sl 9WU^n^MS 

ttiliE# 2004-3090279 



!&m 2003-306357 



^-y : 12/ 



[0 0 6 2] 

HI 5 43 J: C/gl 6 t4, B#PBl^i§L^RC^l 0O^-t?ab^o AM{4-f>**^b 
®]&-e&*K AK A24340 f A3 fc ? #*H3ft 1 9«:* fc£jRS*lT»4ffi«LTV> 
*<0lW<07'--*<Z>tEjaittRTMl 2 K4 *)?ft>ti%o B&mt> mmLtz's-tryx 

xi$mM®.*m-t &mmt ltrtmi 2tcg^$tL-ci3i9, rc«*i oomo^ 
fc* 5 >^-ei4, B«i6o^ftnaitt 1 9 tmmLtzmmzDm%<D%-M®& 1 9 *m.it 

[0 0 6 3] 

RCfl*l 0«^U^S o *«©RC«*1 0 14, #*oafr3»tf* 
&MT3"t6*l*ffcOJ.W > h Bitten (rxe_plane) 5 1 *»» 

^ (7V«l)^^li7 h y fcBB?!)$*u **L<b <OM**iE«R 5 2 K X *) W6t£ 

tiX^Zo 7-^rf^ft3-K2 0CJ: •) ^ft $ tL^^tOHI!^ 1 9©t^Xtt, £O0 
K^D7 * 5 l<Dtizm.<Dlg.mz%vX&t), frM®&ffi1&2 4 *3>r^ h (3>7-f 

[0 0 6 4] 

H8i:, looER^ny^ 5 l«^^LT^^.o 2£#!)-e(4, @^n^ 5 1C 

^OSfrSJ. W >- h 5 3 t±±T3fe*<7>4^TI^twB|gJi-4jfta[J-V^ >Y53h4\£vh<D 
7 1 o/** 5 4 K4 9 8HBE$*itv>s 0 ±T£^t:Kit^Mx^^>f 
5 3 ^-O^UKttit-*- SSfelxV^ >>5 3 tmm~f& W7 2<D/t* 5 5 

JB*$*LT:i3!K > h 5 3<DFI«J: *) 7 V* -yzffrtjtmffitf&mZtiX^&o 

£ ttS-xW >F5 3 £3o^tfjg£L£:W 7 3 4it *>">>rtre& 

-2) o 

[0 0 6 5] 

&*<DW&x-\s* > h 5 3 (4. f^SJI^l^ > h b LtoMt, ilil/^ > MB 

% RXE (Rapid eXchange Element) 5 3 tfo21X&l&mx&&W)ft&ntfc%:^l'J t > V 
[0 0 6 6] 

H9fc, RXE5 3«^Lt;b*o RXE5 3J4, 4»X*6U, 4?frft 
<DmtS 6 2 fc> 4^^«0A* 6 1 frb&1&<DXj)7'*-**miR.-t&XJj'( >97x.-X 6 
3 ZL<DXt)4 > 6 3^4 •ja^StL^X^T'-^ ?5 i Srf^Sfg^LTffiU 

f-^tBWit37 6 5 4 7h%L<DXjJ 6 1 t»*3T6 SOffi^jT*-* jot 

*&mzmiRLx 4^m<omi3 6 2^^ti5&m*-f >*7x.-x 6 4 t^#£Tv>^> 
0 ^#376 5(4, ^w&&z$£mjiiM%ffij&iz%vx&*), m&imw*ft&*9L$t^i' 

*>ht Lt<?)tlit^^to £fc> 6 3 i4. 4^«OXA6 1 

try h a*:* 01 6^-i^-fev^^ 6 3 s *ifcfl*j&4: a ■=> 

[0 0 6 7] 

H 1 0 fc, »»3 7 (rxe_core) 6 5«t*LT^,S 0 }£ffrrT6 5 {4. 

1 6 tfy hoy 7 3 >n- f AJjT-f <j> i 

£4 0^*7*-^ I o *m$l-tZ>*.V* 9 6 6 4 If 7 b^f-^ ^ i F 

tbSE# 2004-3090279 



#JH 2003-306357 



t-y : 13/ 



LT 1 6 ify hO-bV^^ 6 6 0®K^S-i-*^i-^7 , = I -^6 7 fc, 4^£fc<Z>A2j6 1 

8 C^fftStt^l^ta^-kV^^ 6 9 a*iV6 9 b fcSrfitATV»* 0 
[0 0 6 8] 

(HI 1*5 J: trial 2 fc, »»3T6 5©Mrffc*rz^LTV»*o »#a7 6 514*- Kfll* 
^ miaotiWfe^o m 1 1 <0*- K0T?li, »*376 5 (4. 4 1^7 bOA^Jf 
ji i £4 *) 1 If? h<7>ffi;t>f-* ^ o fc&JftU -toffi* 1 ?*-* I o*P^^ 6 8 
•C^yf-UTHi^fao Ull 1©*- Kl-C«\ i|37 6 5 4 try \><r>Xt)T-* 
^ i K4 «9 1 If 7 h^tti^T*-^ ^ o fc&JfcU ^Offi^jT*-* yS o*V^^ 68t7 

#7*-* ^ i *r^~ Ft^fCi^o L^oT, Bnt^ti^, £ *l 

- K 1 is 4CF2 lCj3V^T{4, 77>^ya>3-F^ f &^x.& £ 1 1-4 Mif T 6 

[0 0 6 9] 

£ h rt^lnT 6 5 »4-fe V9 9 6 6 t7r a >a - f 

afc#*ffo-CV>*©"e % »FPGAOl? ICS R AM&^Offi1tSf^£fflv^;Vy ^ 
TVf-T — "?*' (LUT) Ctl^^-^tJ^S^V^ Lfc^o-C, SRAMfcAtB 

xmomm. 3 r 6 5 jiieaxjfeMir*^ t #s tL-c v> * 0 

[0 0 7 0] 

01 2 1:^1^- K 2 K4 fc43V>Tt4, 1 oOtRJ* a T 6 5 2lffhO 

At/M-t^ i c»tT l if y h©ffl*if j5 o 2ootsnm?-t Lffctfr*-* 

o -*-&*>t>, F*JfS£*Lfc 1 6Ml<7>-bV** 66#, 2o«4Ml co^l^y* £ LTttfE 
fJJ:^H-b7 h£*L& 0 itL5,0*- K2*»?> 4t-^V^Tt4 % ?K#=i76 514, 013 

[0 0 7 1 ] 

SfcK, HI 1 2 fcTFLtz^E— K 5 *»?>*— K 7 frd jsv^Tt4 > fl37 6 5 £r> 3 h 
<7)A*#-^^ i K**LT 1 If y hOffiMf ^ o =S:ffl7Jl-^^^fc Ufft^o 
iiinify hOA7J£IW4\ fljfcStifc 1 6W1 9 6 6 2o©3*fl O-fe V 

LXWiit-tZ 4 5 -fey h-e^^w-e. if37 6 5 £ 2 oco 3 if y hAA l tr y 
hffl*tf>**SHF-fc LTfeflJffl-C^-So dtHoO^- K5*fe 7 fcj&HTtt, II3 7 6 
5 44. 013 HfLT^SJ: -9 77>^'>3>3-K^f fc£ 4 <9 > 3 A 

[0 0 7 2] 

Z<D£7K, *«ORCf*l 0^iit^RXE5 3 -fe V * * ^-CWJfcTlia 

^ft3-K2 o<Dm&mm~£ <n^u ^tiit^i^„ 

[0 0 7 3] 

^Ogfcatrlffll^llftJ.V^ V b (RXE) 5 3(4. 2^7W*5V»livh'J 

fl9-C*tttf, 2^fe^VM4 3^^Affi*^+^^ LtL^v^o SfcfcWU 

mSE# 2004-3090279 



#M 2003-306357 



<*-i? : 14/ 



iU>-e*6T. 3 ?>fc, *fl«i|37 (rxe_core) tt N ^iS^miM^W 

i64i^»:-bv^^^*Sffiurv^#, ^??7?^?-^ (lut) 
£7JtJ"*aiM */l"£rMS-Ci* £ «t ^-Cfcjfttf L UTtfitfc»*37S:JMit4 - fc 4 
"TllT?ab4o *fl£&v*-Cf;t> HH&ilWiW > > 5 3 KJ: $v HJ ***fl*J& 

[0 0 7 4] 

mt Lxmfc-r& z.bw&\,*o xmnT-fv a >m^mt^mn^amwt^<on^ 

W V h SrJGfi-ffcU httfJ-a&tfSJfltmS *Lfc L S I 

*? A S S P K Jfcffc Ltlli^lRftCjStJFH fc S tLp 0 m^ s * o o *iS tt s Nt5>^ 

[0 0 7 5] 

£/2\ l ~ 2 ^fittil&§^$ffi L S I tib^t^ t+^-i 

HQ 3 * h fc MS«: Mfc-f 
[0 0 7 6] 

»L S IS£m-©^-C{i N ^- K9*7BjfcTO (Verilog-HDL^VHDL) fc+'fcfc 
|R (M^) "tie £©«£\ toS&R h (BBS) o«iR5g«8tcJ:«9ttft 

m**WSUcab*o o$ ij % gi&OS o C^FPGA, jT<i1-%yir • 'J3>7^>7 

[0 0 7 7] 

-fi|Ct*J6Rfc Sfr&x* h @ *^In n p Of ^§ t ^ ^ o 3<bfc, xV< V r 

ttmvcxm *> m&m m * m§t y v - * * «^-r * ;» k&r a =» > * r 1* -C* a a*, 

[0 0 7 8] 
[0 0 7 9] 

ffiiE# 2004-3090279 



mm 2003-306357 



^-v : 15/E 



- K x 7§i tffl v» tM^ft o li^ < iWHII?* >) , ^7>7-^± 
[0 0 8 0] 

[0 0 8 1] 

[mi] *3§9s^7'-^«i ! a«iiw*iifrfliJsR*^'t-ig-e**o 
[H2] 7-^f^f^3-K(Dig^^ti-e<ba 0 

[Hi 3] 7-*-f-**-*3- KSr^1-*ag«:^i-7n-f--v- hT*$>& 0 
[H4] 7-^ftSa6IC*v>T7-*f^fir3 - Kt«ffti*it*t7n- 

[1116] RCf«^fj£©I%S«^ti-C**o 
[El 7] RCi^-Kfx7i^^'tMJo 
[H8] > hOSaS*^i-0T**o 

[119] > hO#jft*^i-g|-C*So 

[111 0] «Jt3 7 0**4r^i-BI-C**o 
[111 1] &%*T<DmftU*7fr-tm-eh2>o 
[111 2] «Jt3 70ffiO«i^f|*^B|t?*ao 

[hi 3] m&*T^mft^m*mmmg.<?>M*&irmx-$>z> 0 

[0 0 8 2 ] 

1 f-^^S^fi 

I 0 ^JOTt&fcMlalHraifc (RC««) 

II |In-fO^HJaa-^ (RLC) 
1 2 SiS»IIfiv^^ (RTM) 

13 n- h 

14 tf >y^L=.y h 

5 1 @»7n?^ (rxe_plane) 

5 3 ( r x e ) 

6 5 SS^T ( r x e__c ore) 



{i}fiE# 2004-3090279 



8&M 2003-306357 



^ — v 



1/ 



[HI] 



20 



r 



RAM 
□ZJ 



L 



RISC 



~ ,r 2 



15 



< — > 



R 
T 
M 



18 



V 12 
^1 



18 
19 

18 
19 



7TK 



13 



MU 



19 



A1 



>- 2 
ii 



RLC 



z 



I 

J 



19 



CI 



-18 



.5b 


B1 


B2 


B3 















C2 



D1 



19 18 



D2 



I/O 



t t , t t 



CLOCK 



8 



"1 




10 



tBSE# 2004-3090279 



#M 2003-306357 



<*-*J : 2/ 



[0 2] 



22 



25 27 



— \ 
26 



24 23 



[0 31 



A1 






fflR 






A2 








i 



7— f-T-P^-V 



A3 








D 






An 








n 



31 



32 
33 

-34 
-35 



20 



ttiSE#2 004-3090279 




[1114] 



#M 2003-306357 



*- 9 J : 3/ 



( *E± ) 



4= 



-41 



42 



43 



44 




ZZI 



miE# 2004-3090279 



#M 2003-306357 



^-v : 4/ 



[H5] 



19 18 

) ) 





A2 







19 18 



C1 



-19 

















B1 


B2 


B3 
















B4 


B5 


B6 


^18 



-10 



[06] 



19 18 19 18 



A3 



C1 



9b 


B7 


B8 


B9 


i 




D1 


D2 


D3 





-18 



-19 



19 



1 



18 



-10 



ffiSE# 2004-3090279 



2003-306357 



5/ 



[H7] 



mt tin mi\\iiii 




1 52 



51 

[0 8] 




ffiiE#2 004-3090279 



#S 2003-306357 



6/ 



IH9] 



rst_n- 
clk- 



61 



idat-n-**- 



luaui i — 7T 

idat-$-4 
idat_e^| — f 
idat- w j * - 



cfg-swiO^- 



cfg-swil — 



cfg-swi2- 



cfg-swi3^f 



cfg-swi4 



|l6to1 
set 



^63s^, , 



A6to1 
sel 



fl6toT 
sel 



netoi 

sel 



J 



4l6to1 
sel 



J 



cfg-swi5-rf- 
cfg-func-rfg- 
cfg-mode-4 2 - 
InUofiM- 
lni_dat 



fl6to1 
sel 



L_3= 



idatCll 



ldatC2l 



ldat[3] 



bt-dat 



l at-enb 



(to 



rxe-core 



7 



65 



<<>f 



7to1 
sel 
x4 



4 



7to1 
sel 
x4 



'12 



T 



•JfT 5 



7to1 
sel 
x4 



-/r 



7to1 
set 
x4 



12 



-53 

-64 
64s 

odat-n 
- cf g-swoO 
-odat-s 
-cfg-swol 
-odat-e 



}62 



-cfg_swo2 



-odat-w 



• cfg-swo3 



ffiSE# 2004-3090279 



<&m 2003-306357 



7/ 



[010] 



cfg-func[15:0], 



<f>f 



idat[3:0] 



<f>i 



l at-mode[2:0] 
l at-dat 

i ni-dat 

i ni-lod 

l at-enb 

elk 

rst-n 



66 



vCfg~func[0] 
vCfg-func[TT 



vCfg-func[2] 
vCfg-func[3T 



vCfg-funcQT 



vCfg-funcCsT 
vCfg-funcC6T 



vCfg-funcf7l 
wCfg-func[8] 



^cfg-func[9] 
vCfe-func[10] 



^<rfg-func[Tfl 



vCfg-func[12l 
cfg-funcfilfl 



TTZ1 



z 




sel 



151IBBBIBI 



gdatrp] 
idat[1j 
idat[23 



idat[3] 



'67 



odat-g [1 :0] 




dec 







se! 


sel 







tBliE# 2004-3090279 



#M 2003-306357 



8/ 



1 1] 



4>m 



<f>f 



<*>,o 



CTg IMWU 


idat ' 


odat-g ' 


odat_r 






[3] 


[2] 


1- m 1 

[1] 


[0] 


r at «i 

[1] 


[0] 






000 


0 


0 


0 


0 


0 


cfg-func [0] 


CTg TUliC LvU 


uuaL © lv J v x 


(4inlout) 


0 


0 


0 


1 


0 


cfg-func [1] 


or— inr l~1 1 






0 


0 


1 ! 


0 


0 


cfg-f unc t2] 


CTg rune L£J 






0 


0 


1 


1 


0 


cf g-func [3] 


CTg Tunc LOJ 






0 


1 


0 


0 


0 


cf g-func [4] 


/•f o— "fi mi* TAl 

Clg lUIIU LTTJ 






0 


1 


0 


1 


0 


cfg-func [5] 


erg Tunc loj 




[*- KO] 


0 


1 


1 


0 


0 


cf g-func [6] 


CTg Tunc LOJ 




0 


1 


1 


1 


0 


cf g-func [7] 


CTg— Tunc L f J 






1 


0 


0 


0 


0 


cfg-f unc [8] 


CTg— tunc LOJ 






1 


0 


0 


1 


0 


cfg-func [9] 


CTg— TUnC L9J 






1 


0 


1 


0 


0 


cf g-func [10] 


CTg— TUTiC LIUJ 






1 \ 


0 


1 


1 


0 


cfg-func [11] 


CTg— Tunc L I 1 J 






1 


1 


0 


0 


0 


cfg-func [12] 


CTg— TUnC LifcJ 






1 


1 1 


0 


1 


0 


cfg-func [13] 


CTg— Tunc lioj 






1 


1 


1 


0 


0 


cfg-func [14] 


CTg— Tunc L 1 Hj 






1 


1 


1 


1 


0 


cfg-func [15] 


CTg— Tunc L 1 oj 




001 


0 


0 


0 


0 


0 


cfg-func [0] 


IclL— QSLT 




(4tn1out) 


0 


0 


0 


1 


0 


cfg-func [1] 


lot— oax 




0 


0 


1 


0 


0 


cfg-func [2] 


i at— a ax 






0 


0 


1 


1 


0 


cfg-func [3] 


lot Hat 

i at— a ax 






0 


1 


0 


0 


0 


cfg-func [4] 


lat-dat 






0 


1 


0 


1 


0 


cfg-func [5] 


lat-dat 






0 


1 


1 


0 


0 


cfg-func [6] 


lat-dat 




PE-K1] 


0 


1 


1 


1 


0 


cfg-func [7] 


lat-dat 






0 


0 


0 


0 


cfg-func [8] 


lat-dat 








0 


0 


1 


0 


cfg-func [9] 


lat-dat 








0 


1 


0 


0 


cfg-func [10] 


lat-dat 








0 


1 


1 


0 


cfg-func [11] 


lat-dat 








1 


0 


0 


0 


cfg-func [12] 


lat-dat 








1 


0 


1 


0 


cfg-func [13] 


lat-dat 








1 


1 


0 


0 


cfg-func [14] 


lat-dat 








1 


1 


1 


0 


cfg-func [15] 


lat-dat 





ffilE# 2004-3090279 



8&m 2 0 0 3 -3 0 6 3 5 7 ^-V : 9/ 



[IS 1 2] 



cfg-mod 


Idat 


odat-g 


odat-r \ 


mm 


[2:0] 


[3] 1 [2] 


'11 
.1 J 


LUJ 


rn 


rm 






010 

(21n1out) 






0 


0 




crg-Tunc LUj 


cfg-func [0] 








0 


1 




ctg-Tunc L ■ J 


cfg-func [1] 


<tTfi2lf v 








0 




erg- Tunc L^J ■ 


cfg-func [2] 












1 




*JLcm X. tr \t+ TO! 

ctg-Tunc Loj 


cfg-func [3] 


— y|%i|Vtf 1 won v 


re— K2] - 


0 


0 






cfg-tunc Loj 










0 


1 






cfg-func [9] 










i i 


0 






cfg-func [10] 








i 


1 






cfg-func [11] 






011 

(2in1out) 






0 


0 




_r x. .ma TAT 

cfg-func loj 




±(fc2tfy h 






0 


1 




cfg-func Li J 




£Ttt2l£y 






it 

1 


0 




cfg-func L*J 




I IW*Mt— V(«* 


PE-F3] 






1 


1 




cfg-func Loj 








0 


0 l 






cfg-func [8] 




cfg-func [8] 1 






0 


1 






cfg-func [9] 




cfg-func [9] 


11L^ l v P 




1 


0 




Hi 






cfg-func [10] 




1 


1 










cfg-func [11] 




100 

(21n1out) 






0 


0 




cfg-func LOJ 


at-dat 


±fiE2bfy h 






0 


1 




cfg-func LI J 


lat-dat 


<kTffi2hTry 






1 


0 




_X— X..— a P/il 

cfg-func L2J 


at-dat 


H±3*SL ufc 


re— K4] 






1 


1 




— c— x. .—a r^i 

cfg-func Loj 


at-dat 




0 


0 






cfg-func [8] 




lat-dat 






0 


1 






cfg-func L9J 




lat-dat 




1 


0 






cfg-func [10] 




lat-dat 






1 


1 






cfg-func [11] 




lat-dat 




101 

Oinlout) 


X 


0 


0 


0 


cfg-func [8] 


^ r . x. .—a 

cfg-func LOJ 


cfg-func [0] 


|MSBI*5fe^ 




0 


0 


1 


cfg-func [9] 


^x— m 

cfg-func LI J 


cfg-func [1] 


M 




0 


1 


0 


cfg-func [10] 


cfg-func L2J 


cfg-func [2] 


odat— eC0](D 


re-K5] 




0 


1 


1 


cfg-func [11] 


cfg-func [3] 


cfg-func [3] 


[ US. C FMv 






1 


0 


0 


cfg-func [12] 


cfg-func L4J 


cfg-func [4] 






1 


0 


1 


cfg-func [13] 


._x— x. rrl 

cfg-func L5J 


cfg-func [5] 








1 


1 


0 


cfg-func [14] 


Cfg-func LdJ 


cfg-func [6] 








1 


1 


1 


cfg-func [15] 


cfg-func L7J 


cfg-func [7] 




no 

(3'mlout) 


X 


0 


0 


0 


cfg-func [8] 


cfg=func LOJ 


cfg-func L8] 






0 


0 


1 


cfg-func [9] 


_ r _ x« •— a 1**1 T 

cfg-func Li J 


cfg-func [9] 






0 


1 


0 


cfg-func [10] 


cfg-func L2J 


cfg-func [10] 


lodat— g[1]0D 


re-K6] 




0 


1 


1 


cfg-func [11] 


cfg-func Loj 


cfg-func [11] 






1 


0 


0 


cfg-func [12] 


_X_. x»— k. Till 

cfg-func 14J 


cfg-func [12] 










0 


1 


cfg-func [13] 


cfg-func [5] 


cfg-func [13] 








1 


1 

1 


0 


cfg-func [14] 


cfofunc Tfil 

vl6— IUIIU LvJ 


cfg-func [14] 








1 


1 


1 


cfg-func [15] 


cfg-func [7] 


cfg-func [15] 




111 

(3In1out) 


X 


0 


0 


0 


cfg-func [8] 


cfg-func [0] 


lat-dat 






0 


0 


1 


cfg-func [9] 


cfg-func [1] 


lat-dat 






0 


1 


0 


cfg-func [10] 


cfg-func [2] 


lat-dat 




re-K7] 




0 


1 


1 


cfg-func [11] 


cfg-func [3] 


lat-dat 






1 


0 


0 


cfg-func [12] 


cfg-func [4] 


lat-dat 








1 


0 


1 


cfg-func [13] 


cfg-func [5] 


lat-dat 








1 


1 


0 


cfg-func [14] 


cfg-func [6] 


lat-dat 








1 


1 


1 


cfg-func [15] 


cfg-func [7] 


lat-dat 





ffiSE# 2004-3090279 



#M 2003-306357 



<*—V : io/e 



im 1 3] 





CTg-moae l^.uj 


wig TUllw L » v.VJJ 






rvt ft /fti 1 /i ftft 
Ul U/Ul I / I UU 


WWW WWWW WW WW ftl ftl 

XXXX— aaXa- AAAA- \J 1 U 1 


MX i uu. i— y i <l \5*m m 


2A7J AND 


fti ft /fti i /i Aft 
U1U/UI 1/ IUU 


WWWW wwww wwww 1 ftftft 
AAAA— AAAA— AAXA— 1 www 


I uJ- u> ✓ 1 c- uc/n 


2AaI NAND 


m o /fti 1 /1 ftft 
Ul U/U I I / I uu 


wwww wwww www ftl 1 l 
XaXa-aaaa-aaaJUV 1 1 1 


1 11L£> 1— «y 1 C utfTJ 


o 1 -4-1 An 

2A7J OR 


ftl ft /ftl 1 /1 ftft 
UIU/U I I / IUU 


wwww wwww wwww 111ft 
Xaaa-Xaaa-aaaa- 1 1 l w 


1 m.^- i— «/ I c pcm 


2A7D NOR 


ftl ft /ftl 1 /I ftft 
UIU/U 1 1 / IUU 


wwww wwww wwww ft ftftl 
XXXX— XXXX— AAAA— UUU 1 


I ILL I— I C uCnl 


n "J _i_ r— v/""\ o 

2A?J EXOR 


ftl ft /ftl 1 /l ftft 
UIU/U1 1/1UU 


wwww wwww wwww M ■ I ft 
XXXX— AAAA— AAAA— U 1 1 \J 


I ul ^- » — x I cucni 


2A73 EXNOR 


ftl ft /ftl 1 /I ftft 
Ul U/U 1 1 /IUU 


wwww wwww wwww 1 ftftl 
XXXX— XXXX— XXXX— 1 UU 1 


I ul i— x 1 <t 15C rn 


3A?3 AND 


101/110/111 


xxxx-xxxx-1 000-0000 




3A2J NAND 


101/110/111 


XXXX-XXXX-01 11-1111 




3A*I OR 


101/110/111 


XXXX-XXXX-1 111-1110 




3A2> NOR 


101/110/111 


xxxx-xxxx-0000-0001 




FullAdder 


101/110/111 


1110-1000-1001-0110 


.X. Tit CQ 7J l»- r V 


4A73 AND 


ftftft /ftftl 
UUU/UUI 


i ftftft ftft ftft ftft nn ftftftft 




4A/3 NAND 


ftftft /ftftl 
UUU/UUI 


ft111 1111 1111 1111 
Ul 1 1 — 1 III — II II — Mil 




4A73 OR 


ftftft /ftftl 

UUU/UUI 


1111 1111 1111 1 11ft 
Ml I — 1 II 1 — II 11 — 11 l\J 




4A7D NOR 


ftftft /ftftl 

UUU/UUI 


ftftftft ftftftft ftftftft ftftftl 
UUUU— UUUU— UUUU— UUU 1 






000/001 

WWW/ WW 1 


0111-1111-1111-1110 




4A* NOR 


000/001 


1000-0000-0000-0001 




AND-AND-OR 


000/001 


1000-1000-1000-1000 




AND-AND-NOR 


000/001 


0111-0111-0111-0111 




4A^3 comparateKl HI) 


000/001 


1000-0000-0000-0000 


j±^ufc^flt*iic-r^ 



miE# 2004-3090279 



#0 2003-306357 



^-v*: 1/E 



mm 

\£>r~rz%'mm®ffi%it, ft-m^Bi diz^-tn >*y*-xmBri s^rch 

[aHRH] Bl 1 



£BiE# 2004-3090279 



#02 0 0 3 -3 0 6 3 5 7 ^-v* : 1/E 



mff&mnm^ #112003-306357 

^-ft#^ 50301435101 

s^t MA-mm±ffi 0097 

<«B ¥«15^ 9J3 IB 



<B3feflWt • ftirafl!*> 
mmn] ¥^15^8^290 



miiE#2 004-3090279 



#M2 003-306357 



: l/E 



m m- a m m m 



ItSIJ^^- [500238789] 
1 . B 2 0 0 3¥ 6 B 20 

ft j?r m^^p^iilE^^-TS 2 7 # 1 



tBSE#-t miiE# 2004-3090279 



